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^Xn 2004/2/11 



mm 
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494,000 

1. fi^^/d- SA||AH(£e3)_1S 



51 S :qi60i2i ^§Oil °J 
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1020030099600 ^^ 'U^}: 2004/2/11 

^ "^^-Br ^£^1 1^12.2) ^^1 7l#oll ^-^S-, ^£^1 

S-ofl ^tb ^<^H. ^Hl^l^ ^]s.^ ^^>^ 'a 5]soil ^ ^1^^ 

^^A] >i).^^<^ Ai^o^ Hl^j^^^ ^o]^ ^ tiV^^] ^lS.el d[i;^>^ 3^- 

;^l^^>^tfl n. ^^o] 014 ^ it^oi]Ai^ tii-i^fl Diiiel ^^1-^ ^^Ai si- 
^^<^ ^^^<^sl <a;^l ^^ll- ^$11 NMOS ^^^oJr ^^*>^ 
^11 ^•S^'a- ^^1^2^- PMOS H^^l^^iE^^ ^^^i^a- ^^^<^1 ^€^*>^ ^12 

S. 3 

nflael. SIS., ^^^'a- ^^1^. 



25-3 



1020030099600 



%■^ 'U^}: 2004/2/11 



±7.}9] 5lS.{P0WER UP CIRCUIT IN SEMICONDUCTOR DEVICE} 



S. ^^7]^<^] Bl-^^*^ T^-Bl-^ iE^a. 

I 

-£ 2fe -^j-7l i lofl El-o]tij Cfolo:|ii^. 

S. 3^ ^ ^1^21 <U ^Ajc^lofl 14^ oll2.e:i ^7]-$] ^^]<^ ^S.Mr M-Bj-^fl 5.1^. 

:£ 4^ ^ cf-l- ^Ajo^loil 4= ^s.^ ^7}o] 2]^^ 14^1-^ 

200 : ^-^^^ ell'i ^S.^^^ 
210a : ^11 ^-^^"a- 
210b : ^12 ^^^SJ- 
220 : feel 2:^-^ 
230 : 
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1020030099600 #^ "^^V: 2004/2/11 

<ii> ^ ^rg^ v\]s.^ ^:^] 7]^6]] 7A^S., ^IS-Bl ^€ ^ 

^^1 ^ol^^. i^-] ^V^il^l^ ^-£^1 ^]3.^ ^<^m-. 

^^^^ l-^^l ^:^flt3:i=f. <=>] S^*^ ^£'h1 :t^H1 ^€<^1 ^^a^ 

s>7l ol^ofl ^0.5. ^7l^s)cH o;t^<^> tbcf. ^t!:, vfl^^^o^ , uflse] s. 

(reliability)* S.^^}7] <^^^. o]^]^ v\]s.^ ^^jo^ ^7]^^yi\^^^^ ^91^4 

o]^ 5flAl-<y* «oM*>7] ^H^l °11a-el 4x^1- ifl-^o^i jx)-^^<y g]^^ ^w1^>jl $X^. 

<13> tiVi^fl T3fla.s:i ^;^>^ ^7lS}- ^^A] ^]-«s«-E^ ^€^'a-(VDD)^l <?17>£] 

<i4> B}.^^<^ sl^o^ #^^:i:<?l 21-^^^ 5>l^s^Bl o]7}^ ^€^'a-(VDD)^ ^>-5^ 

* ^^^-a-CVDD)*^! <a;^l Efl'i^cf ^-Br ^^Hl^i^ fesleflt S^(low) ^^Efll- 

*m7> ^-^^'a-(VDD)ol o];^! 511^ -yr^Sl-sl^ feBlell'i ^>^>1 (high)S^ o] 
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1020030099600 #^ ^^>: 2004/2/11 

<i5> -f-^^o.^.^ ^€€'a-(VDD)ol <y7>^ ^ ^:£7> fee^eM S-f >^Bfl<^ xifl v^s.^ 

-g-^^ T^^S^M ^tb NMOS H^^l^B]^ ^^^IJ-^ PMOS H^^l^E]^ 

^^^^^ ^ fe^ 7l$o.^ Dl v}^^ 7MS.^ ^dn^^. <=>] ^}^^ 

^^]'^ ^^^S. ^A^^^}^ 'U^^^'^J. S.^^ ^^^]^ 

^^^5 ^S.)^ ^^<H1^ -g-^ JL^<^] "gol^ 2^^^<^ ^^7] o]^ 2fl^l-«^^ -H-^^^ ^ ^Cf. o] 

sitlr sl-^^'a He]7l eflt* ^1* <='1-^S^ sl^l-o] <^]:^^^'?1 ^ 

<17> £ 1^ ^^y]^6\] tt).^ T^El-ia :£^^1C}. 

<i8> i 1^ %2:*>^, #efl7]#<Hl 4€- sl-^^*^ 51^^, ^■^^'a-(VDD):n)- ^;^1^^(VSS)# o] 

^^V eil'i ^3.^^^(100)51-, hH<H^ ^^(Va)<Hl -§-^^H ^^^'a-(VDD)sl o^:^] 

^tlr ^^^S]- ^^1^(110)54-, ^^^^ ^^lH.(110)s:^E-1 
^^^t\c^ 4^^*^ ^:£(pwrup)l- #^^>7l ^ti- 120)1- ^tiltbcf. 
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1020030099600 #^ ^;=^>: 2004/2/11 

<i9> c^7lA], :5l^:5i<a- efl #^^-1^(100)^ ^€^•^"^(¥00)52}- ^^l^<a-^(VSS) ^}o]<^] ^1 

^s\<>\ ;5l<y- Tilti>olT:il->A^sr>^ ^ >^12 ;^i*J-(Rl ^ R2)l- ^althcf. 

<20> ZLElJl, ^^^'a- ^^1^(110)^ ^€^'a-^(VDD)3!l- Nl ^^SltH ^^M<3- 

(VSS)-i- TllolB ^^-2.3. PMOS H??^l:iiEKMP0)5q-, ^^l^^^CVSS)^!- Nl ^}<^M ^ 
w>o]ol^ ^'a-(Va)^ TllolH ^^-^S NMOS H^^lr^iE^ (MNO)^, NlS^^i # 

^^ ^^l^JlCdet)* SJ^-^S. ^i^Bi(iNVO)» ^wltVc]-. <^7lA-l, ^^l^^(VSS)^ Tljo] 
H «a^J^S. PMOS H^;^l^Bl(MPO)fe PMOS (MPO)^ -B-JL ^^^j-^jb^ ^•^t!: -^JL 

<2i> *V^, 31-^(120)^ ^^l^(110)S.^Bl aV^^^Cdetb)* 

-yvHEl .^1^ - 47flSl <ywlEl(INVl, IhA^2, INV3, INV4)S - ^ ^tiltbc]-. 

<23> x£ 21- ^^s:>^, ^^^^ ^^^^^(lOO)B] wVojold^ ^^(Va)^ t}7] 

<24> 1] Va = (R2/(R1+R2))>VDD 



<25> ^. ^^^-a-CYDD) ^7>^<H1 itl-el- w>olo^>, ^<a-(Va)ol ^M^(110)s] 

NMOS H^^l^Bl(MNO)^ ^^^'a- 01^0^-2-^ ^7}t\7]] NMOS H^^liEKMN0)7l- H^sl^l 
S-^S 3)-g-^>^ PMOS ^^^]^^HWO)si\- NMOS :E€^1^b1(MN0)<H1 JL=.^ ^^^^ €^<^1 n]- 
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1020030099600 %^ ^^>: 2004/2/11 

^^l^:&(det)fe ^7]o\] NMOS H€^l^tKMN0)7V ^^HSl<H oXy] ^€^^(VDD) 
# ^7}^€\-, tb^, H>olol>^ ^'a-(Va)ol ^7}^^^ NMOS B^^I^bKMNO)^^ . 

^■^^o\]^^ ^^l^^(det)s1 efl'to] oliJ^Ei(iNVO)^ S-^j ^^^^ ^^H^iTll wlSiL <?1b1 

Ei(INVO)^ #^^^(detb)7> ^^ol^l-TgAi ^^^^g-(VDD) ^e^- ^7>^>7]1 ^cf. 

tb^, <ytJlE-l(lNV0)2l #^^^(detb)fe Hl3J]-^(120)<^lAi v]5^^s\o] 5j-^^<^ 
(pwrup)» fee^efl^ S.-f<^l>^i ^o]t}7]] ^^r^. 

n^cfl, ^7]a]- ^5flo] ir^^^<^ ^^1-^(llO)<HlAi NMOS H^^l^B] 

(MNO)^ ^^^'y- ^^*><^ 3z)-^-1<y ^Jl(pwrup)7l- ^<^1£1^ ^^^^(VDD)^ ^jTfl efl^i 

^ ^^^JL 9X^. o]s>\. y^^, tiVs^l ^issl 4i^>5l di;^> s-^go] «?>^^El^l ( 

(VDD) eM^^Hl^i s^^]'^ <0^(pwrup)7> ^ojs^o^ av^^fl Djl^e;) ^7ls}-7l- l-<y:^^*l-7fl s] 

o]^ cfl 5.5:1 ^^>^ .2-^^^ -^^^^m ^9l'=>] 

^ ^7l5f ^efl7i^o^ n^^y] ^^}^ ^A^S., ^7] 

^1 ^^'^ ^s.^ 2^7] ^ tiVjt^] Dflae) ^^>o] 2)-^:)<^ 

1- ^l^*>^i:fl H -^^ol o;i4. 
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1020030099600 ^^ "U^}: 2004/2/11 

<30> ^7]9\ 7]^^ ^^^^V7l ^tb ^ ^>x^oj ^^6\] rEf H , ^^^'a-^ ^ 

^^^-f-; ^11 wV^^l'H^ -§-^s:>cH NMOS B^^l^E^^ ^^^•y-'Hl cfl-§-*]-^^l-7] ^ 

^SJ-'^l -S-^^H PMOS H^^l^Ei^ ^^^^<^1 cfl-S-s^V^ ^^-71 :42 'aTfl 

^Sl-* ^^1*1-71 ^tb ^12 ^-S^^ ^^1^; ^ ^7l ^ ;^12 ^^^-y- ^^1^S--^B^ #^ 
^ ^11 ^ ;H12 ^^^]^s.mr ^elsW'^i ^1-71 ^^^^a-*^! ^11 ^ ^12 Efl't^ S-^ ^^^> 
^ Al;gcHl ^-a-il^* #^^>7l ^tt ^el2i%^* ^wl^m °flS.sl ^^f^ 

<32> ^^^oj- Bfl^ €^^"^-^5!}. A>olo11 ^H^Sjo^ 

m ±7]-2] h^^S. ^7] m Hl-^j'H^ #^^1-^. ^7l ;^]2 s:^ ^;^>4 ^13 

<33> ti>^^*>7ll, ^J-71 ^^^'a- 511^ ^S.^^^^, ^-^^•a-^S). ^^l^<a-cl- AHofl ^]^S\o] 
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1020030099600 #^ ^;^>: 2004/2/11 

<34> W>^3]sMl, ^7] ^11 ^^^'a- ^^1-^^. ^^^'a-^^f A}o]o\] ^ 

NMOS B€^l^^-1; ^ ^7] m iiJBofl oiH^E^l- 

<35> ^3}^Z\t}7\], ^^7] ^11 S.^ dn^}^ ^^7] ^-^^^^31- ^7] ;^ll ii= A>olo1] 

>a-7l ^^l^SJ-* 711 o]H 'i]^-^.^ PMOS H^^l^Ei^ ^^tl:^. 

<36> v}^2\t}7\], >a-7l ^^^<?^ ^M^^, ^^l^'a-^S!]- ;^12 AVolcHi ^ 

H Sj^-^S PMOS Hsa^l^iBl; ^V7] 42 h^^4 ^12 /eltHE-l; ^ ^7] 42 91^^^ 

<37> ^1-71 ^7]-^ ^7] ^y^]^^^^^- ^7] 42 h^B. >^}o]6\] ^^E)'t:^ 

^^7l TflolH S^^-^S. NMOS H^^l^EiS. ^^^4. 

<38> H>^2isr>7ll, >a-7l ^el2:-^-f-^, -^"71 ;^ll ^^l^^^^l- ^7l ;Hl2 ^1- 

<39> n}^^t}7\], ^7] ^B]2i^^^, ^7] 41 ^^1^5:5^- ^7] 42 ^1- 

<40> Hl-^3l3r>7ll. ^7l Bl^l-^^ ^V7] ^ J9.^ ^ttj^i 49l^ '^^]^^. 

<41> ^ riV^4 ^^>al ^7l -f-^l-Al B)-^^^ Sj^ol ^^^<y-o^ oj ^fl ^ 

^«fl NMOS H^^l^ElS] ^^^<g- s-^^ofl S^^^l-^ ;5lll ^^^^ PMOS B.^^] 

^B^^<a- ^^^ofl o^^t}^ 42 ^€^^0- ^11 ^ ^12 ^^^'a- ^;^1^<^1 
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1020030099600 ^^ 'U^}: 2004/2/11 

s\B.S. 34^:j<^ ^^s] S7l ^o]^ ^ o;^!:]-. 

<43> ^ ^T^o^ <g ^Alc^lofl IC|-^ H>£^1 v\]3.^ ^7.}^ Sis* l4Ef^ 

<44> £ 30. ^Si^}^, ^ tc)-^ nfls-el :di^>^ sl-^-l'y slS.^, ^^^^y- 

(VDD)4 ^^l^«a-(VSS)«- <5l-§-*H ^-€^"^-(¥00) 51 511^ ^^<>i] rcfel- ^^^o.^ ^^^^ ^1 

) 

1 ^ ^12 wl-olcH>^ ^^(Vl ^ V2)* ^l^*>7l ^t!" efl^ ^S.^-l^(200)5!f, ;^ll 

o]^: ^<a-(vi)<^l ^^^H ^€^*a-(VDD)^ NMOS :^^;^1^E^^ &i^^*y-<Hl cfl^^>^ ^11 

^;^l*>7l ;?lll ^^^^0- ^i-^l-^(210a)^, ^12 ti>ol<H^ ^<a-(V2)o1] -§-^ 

*H ^■^^'^■(VDD)^^ pMos B?a^i:iBisi ^e^^-a-ofl tfl-g-^>^ sii'is.Bi 

^>7l ^tt ^]2 ^€^<a- ^^1-^(2105)5^-, ^ ;5]12 ^^^'y- ^;^l-^(210a ^ 210b)^^E^ # 
^^ ^11 ^ ^12 ^i-^l^Jl* feslS^^M ^^^^d-(VDD)<^l ^11 ^ ;^12 ^^7^1 S.^ '?]:^ 

^l^^l #-^^^5)^ ^^^J:(det_confirm)l- #^*>7l ^^12:^^(220)5^-, 
^•?l^:5:(det_confirin)-l- a^sil^srl-o^ ^^^'^ ^JKpwrup)* %^t]■7] Hl2l^(230)» ^w] 
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1020030099600 %^ 'U^}- 2004/2/11 

<.45> ^ ^^]c^M sj-^^^a 21^^ ^^^^ :a-cf ^Ml^>7fl #3^a.ia. -f^ sfl^ 

^^^-1^(200)^ ^€^<a-^(VDD):iq- ;5l<a-c3:(vsS) ^>o1<^l ^l^^l^ ^<a- c^wMc-ll- ^>§^> 
^ >tlll ifl^l ^13 ^-I^J-CRl, R2. R3)« ^wltVnf. c:*^?!^-!, vfl^l ;«fl3 >^-1-sj-(Ri, R2. R3) z^-z]- 

<46> ZL^JL, m ^^^^ ^^1^(210a)^ ^^^^^(VDD)4 N2 ^}^]^] 

^ ^i*J-(R_loadl):4. ^^1^'g-^(VSS)4 i^:^ N2 ^\o]6\] hHc^i^^, ^<a-(Vl)* Til 

olH ^^-^^ ^1-^ NMOS H^^l^^KMNl)^, i^:^ n2S.^B\ ;^ll ^^l^.:£(detl)l- 

^^S. 9l^^(m5)m <^7lAi, ^11 s:e. ^■1*oHR_loadl)^ £ l^fl Sa]^ 

^ PMOS H^^l^Bls]. cf^ cfl^l^ ^ o;[cf. 

<47> ^]2 ^^^'a- ^^^l-^,(210b)fe ^^l^'a-^CVSS)^]- N3 A>oloil ^12 

^■1«^(R_load2)3l-, ^€^"a-^(VDD)2)- i^:E. N3 ^><^1<^1 :^]2 v}o]o]±, ^^^(,\2)^ Tljo] 

H t}^ PMOS H^^l:fiE-1(MPl)5q-, ic^ N3S.-^Bl ;^l2 ^^l^:5:(det2)l- 

-^S ^r].^ tlwlBl(INV6)5!f. ^tHBl(INV6)^ ^^^-^^ <elBlE-l(INV7)» 

1^. ^12 S.^ ^•1%l-(R^load2)^ ^^l^*a-^(VSS):Bl- iiS. N3 ^}o]o\] 

(VDD)^ TllolB ^^-^S. NMOS B^^l^iB^sq- cf^ :5i;^>S cfl^l^ ^ 9X^. 

<48> i^5^^^a.(220)^ ^11 ^ ^12 ^^^'a- ^^]-^(210a ^ 210b)^ #^^^(detlb 

^ det2d)l- SJ^^S. ^JE. TllolBCNANDl)^, ^H-^ 7]1<^1H(NAND1)^ ^^^.^^ ^> 

^ "yiHEKlNVS)!- feBlS^:^(220)^ ^ ;^12 ^^^<a- ^;^l^(210a ^ 

210b)^ #^^J:(detlb ^ det2d)7> ^fo] obe^^h aijioItj^ J:(det_conf irm)7> ^o] on 
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1020030099600 #^ 'U^}: 2004/2/11 

Aij^oi ^ o.^ ^ ^-^S, ^S*^ ^H]w. ^Efl7|- ^e)-^!^ fee)S^^(220)» 

fee] Tll^lHS ^^^^> tbcf. ^11 ^ ^12 ^^^^a- ^M^(210a ^ 210b) ^ # 

^^JlCdetlb ^ det2d)7> J2.^ ^E^y. >aJl<^l^, ^'?1^31(det_conf irm)7> *l-o] ^e^jb 
i^^> TflolH ^i-uf^ feelS^^(220)l- ^ ^nf. 

<49> tt^B^w.(230)fe fee]S^^(220)S.-^Ei ^<?l<a.:^(det_conf irm)* ^^^^ 

"^l^l^-l ^1^ - 2711S1 <?ltilBl(INV9, INV10)S. - ^ 

<50> ol^l-, ^ ^Alc^lofl rc).^ s)-^^.^ sj^o^ ^J^^x:]-. 

<5i> ^x-], ^^•^<?]- Efl^ ^3-^-1-^(200)^-^^1 #^slfe ;^ll ^ ;^12 wH^H^ ^*a-(Vl ^ 

V2)fe ^>7l^ 2^3^ ^o] ^^.^\7]] ^cf. 



<52> [^^^ 21 VI = ((R2+R3)/(Rl+R2+R3))>«mD 
<53> [^tj-^ 31 V2 = (R3/(R1+R2+R3))>VDD 

<54> ^^l^(210a)«HlAife ^^;5i'a-(VDD)ol ^7>£lo1 zi elllol ^7>^oll 4 

el- 75111 u]-olol>^; ^"a-(Vl)ol NMOS B^^l:iiB](MNl)^ ol>a-^s f^7>^>7ll NMOS 

H^^l:iE-l(MNl)7> ^^£1<H ;^ll ;^i*J-(R_loadl)^ NMOS H€^1^eKMN1)<^1 Jl^fe 

^ ^^oil nj-ef >lli ?J-^l^^(detl)^ 5fl^<^l ^^§>7ll ^cf. ^11 ^^l^^(detl)fe ^7]oil 
NMOS S^^l:iBl(MNl)7l- ^iJ.Hsl'H SZ7l nfl^<Hl ^^^-^hCVDD)^ n^e]- ^7H>7ll ^cj-. tb^, 
til-olo:|>^ ^<y-(Vl)ol NMOS H^^l:±iEi(MNl)2l ^l^^<a- oj^o] ^;^l'tls(detl)7> 
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€c'ls]-7ll £)^cl), o] s^^o\]Aj ^^lA]:£(cietl)^ <?Iw1e^-1(INV5)^ S^] 

<55> tt^, ;jl]2 ^-^^^ ^^l-¥-(210b):£ ^#^1: ^11 ^^^'a- ^^l-^(210a)5'|- ^e^S 
^. ^12 w>ol^i ^•a-(V2)ol PMOS B^^l^Bl(MPl)^ ^i^^jt^ ^^^i 

^wl^KlNVe)^ S^j ^^^^ ^<H^i7fl wlSdi^ '^alHKlNVy)^ #^^J:(det2d)7> feB^ 

<56> tt^, NMOS B.^^]:^B]o] ^^^oj- SA^i!]- PMOS H^^^l^EiSl ^El;5ioJ- s.^;^ o] 

= 7] ;?fll ^ ;^112 ^^^<a- ^^l^(210a, 210b)^ #^^:&(detlb ^ det2d)^ fee^eUt 

^o] A]^^ cfSTll ^ol4. 

<57> o><^^ ^ ^JlCdetlb ^ det2d)7> S.^ ^Efl«y ^g-fo]]^ ^e|^^«.(220) 

^ ^^^S"?] ^^-tls(det_confirm)^ fee)5ll^ S.-^ ^Bfl* q-B^^c^-. ^V^g, = Aij:(detlb 
^ det2d) *>M-7> *l-ololji i^i^^] ^i-^j} fee^e^ ^-f ;g-foil£ ^oi^i 

^(det_confirm)^ fee^efl^i S.^ ^^^M: €4. ^ ^^(detlb ^ det2d)7> ^ 

5r>ol^ ^^1^ Al;goilA-l ^^^^(det.confirm)^ feejefl^ ^rl-o]^ ^^l^V^l ^ 

^. 

<58> oi:f ^^^:£(det_confirm)^ w1 31-^(230 ttl3]^£]c>i sj-^:]^ ^JlCpwrup)!- fee) 
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<59> ^ ^^1«^1<^1 ^E.^. 4^-]'^ ^2]- A] ^^^<a-(VDD) efl^o] NMOS H^^l^E^^ 

^A]oj]ofl rc].= 4^^.^ slS-l- 2^-g.^>^ 2)-^-]*^ ^^(pwrup)7> ti]^ 

^V^^S S7l ^ojs]^ aj-;^]^ ^ Sl-^^l , <Hl ttfs^- aVi^] tifl£.E:] ^l^^fo^ .2.^^^ 

<60> 3£ 4^ ^ ^i^S^ 4^ ^Alc^lofl oj-s. i3|ls.e^ 4i>^>Sl 3441 <^ sis* S.^ 

<6l> £ 41- ^S§>ia, ^ ^Alo^lo]] rt)-^ aVSx-ll nflS-e) :ii;^>o:) <^ ^^^-y- 

1 w>olol>, ^'y-(Vl)^ ^]'§-^-7] ^tb ^11 ^-^^^ ell^t ^S.^-]-^(300a)^, ^-S^^(VDD)3f 

^ ^*a-(V2)^ ^l^*>7i ^tb ^12 ^^^"a- efl^ ^S^^l^OOOb)^, ^11 ^}o]o]^^ ^'a-(Vl)<Hl 
-i-^srl-c^ ^€^'a-(VDD)2l NMOS H^^l^B^fi] ^^^'^-'^l cH-§-^>^ ell^^s^ 
^xls>7l ^tb ^11 ^^l^OlOa)^, ^12 wl-oi<>i^ ^^(V2)<^1 -§-^^H ^^^'iJ- 

(VDD)Sl PMOS H^^l^B^o^ ^^^'^-'Hl i:fl-§-*>^ ^12 "^^^ ^fl^S^ ^^l*>7l ^tb >ll2 

^^^-a- ^^l^(310b)5+, ^11 ^ >I12 ^^^-a- ^^l^(310a ^ 310b)S.-^Bl ^ 
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